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(54) yCTPOfiCTBO XUIfl PEMOHTA 06CAA 
HOtt KOJIOHHbt 

(57) 143o6peTeHwe otmocwtc* x peMOMTHO-M30 

' /muwONHWM pa6oTaM o6caAHUx ko/iohh He<{>- 
Tera3dBbix cxaaxMH A** eoccraHO0/ieHn» nx 
repMeTMMHOC-rn. UeAb - noewiueMwe waAexHo- 
cth ycTanoBKki M6Tan/»viMecKoro n/iacTwpfl 
(Mil). B KOpnyce ycTpoftcTea yciaHOB/ieHbi 
3/ieKTpoABwraTenbc peAyxropoM, rwAPOHacoc 

H rHApOMMAMHAP C nO/lblM ROpUJHeM M U)TO- 

kom. FlOA M n Ma Ba/ *V *opnyca yCTanoaneHa 
pacxaTbtBaioiua^ ronoaKa (PQ. B HH*He* ^c- 



™ xopnyca c ao3Mo*HOCTbio BaauMOAewCTBMfl 
c Mfl paaMeiueM ynop c jkbctko CBRaaHHWM c 
hvim npwBOAOM ero oceooro nepeMemeHHfl. 
HaA Pr pacno/io*eH AopHnpyiommft Konyc, 

yCTaHOB/lBHWUft HB UlTOKe C BO3M0XHOCTbK) 

B33WMOAe*CTBvi* c Mfl. npMBOA nepeMeine- 
hm» ynopa Bwno/JHeH 8 bkas AM(J><t>epeHuwa/ib- 
Moro nopuJMH, ycTaHoo/ieHHoro b Kopnyce w 
o6pa3y»mero c ero CTemcaMw A»e KaMepw. 
OArta m$ KaMep rMApaBnwneCKw ce»3aH3 KaHa- 
noM c nonoCTbK) MarMeTaMM«, a Apyra« - APr 
ruM Kd Hd/ioM c no/tocTbio ec?.cueaMM» 
rwApowacoca. Mexay co6otf xaMepw ca«3aHhi 
KaHanoM c pacnono>iceHHbiM b hcm o6perHbiM 
K/iananoMCO ujtoxom. KoHyc. npoxoA" "O Mfl 
Aec|)OpMVtpyeT ero a umauhaP h npwxMMaeT k 
p«M0HrwpyeMOvi rpy6e. nepeMeiiiaeMaa 
BC/ieA 3a KOHycoM Pr c03Aaer Aono/iHMTe/tb- 
nyjo n/iacTHsecKyio Ae<t>opMaaw»o. rip* aoctw- 
xehnw aepxHero no/TOxeHna PT cbqwm 
topuom B03AS*CTBye"r Ha ujtok ic/ianana. koto- 
puu oTitphJBaeT AocTyn pa6osew xhakocth M3 
KaMepu H3A nopuJHeM no xaHB/iy a no/iodb 
BcacbiB3Hw» rwAPOwacoca. KoMtaicTHa* n/io- 
maAb m yAepxwaatomee yen/we MO Ha ctcmkc 
o6caA«oii kohohhu AQCTOTOMHbi a*« eroyAep- 
xannp. 1 nn. 



l43o6peTenne othochtch k ycrpovicTBaM 
•A/ia pCMOHTHo-M30n»uMpHHbix pa6nT oBcaA* 

HWX KO/IOMM He<J>Ter330BWX CKB3>KV1M c ^enbK) 
BOGCT3HOB/ieHVIfl MX repMeTVIHHOCTH 

Lle/»t>Ki M3o6peTeHH« «B/**ercfl ooebiiue- 
Hue HaA^wocTM ycTaHOeicn MerannvmeCKoro 
n/iacTHPfl. 



Ha sepTe^e cxewaiMMHO M3o6paxeno 
npeA^araeMoe ycTpoftCTBO a^p peMOHTa o5- 
caA«ort KO/tOHHw, npoAonbuwii pa3pe3. 

B uwnuHAPn^ecKOM Kopnyce 1 yctpOMCT- 
aa. cnycKaeMoro a ckbs JKMMy na Ka6ene 2. 
pacnono>*ceH 3/)e<TpoABMfaTe/ib 3 c peAy*TQ- 
poM 4. AByxnny^^epHbi^ ruflpOHacoc 5 c Bca- 



Cbisa»oiuv»MM 6, HarHeiaienbHbiMH 7 h peAy*- 
uwiOHHbiM 8 KnananaMn. .waPOUmawhap 9 c 
r>o/»biM nopumeM 10 u ujtokom 11» flM^epeH- 
UMan^Hw^ noptueHh 12, *B/iaK>iun*Cfl npneo- 
AOm oceaoro nepeMetneHw* ynopa 13. h 
XeCTKO C HUM C8»33HHUVt, A0P^V1pyK)lUMM *0- 

Hyc 14 c noAnpyxuneHMbiMM nnaaaiomMMw 
n/iau)»caMM 15. pacKaTUBaiomaa ronoaKa 16 u 
npoAOnbHo-ro4>pnpOBaHHbifc MeTan/iHMeCKvift 
ruiacrwpb 17. Pa6o4we no/tocm rwAP&U MAMM ~ 
Apa 9 m no/ioro nopuiHB 10 Apa bahhcckm 
cBjmHw MexAy co6oft no Kana/iy a- *epe3 hoa- 
npy>KviMeHHMw 30nOTHWK-nepex/noMaTe/ib 18, 
jcaMepa, o6pa30aaHHan CTewxaMM xopnyca * 
AH<M>epeHUuarti.HUM nopujHeM 12. rwAPaflflH- 
necicM cBRaawa no xaHa/iyJc no/ioCTbK) Harne- 
T3HMH rwApoHacoca. 

flpyraa xaMepa, oSpaaoadHHaa CTenxaMu 
Kopnyca u A*<t><t>epeHiiviaflbHbiM nopwHeM. 
rwApaaflMMecKw CBA33Ma c no/iocTbio Bcacwea- 
HMA ruAPOHacoca xana/iOMtf. 

B AM<t>$epeHuwa*bHOM nopuine ah« cb«- 
an ofievtx KaMep Bwno/meH xanan c axcwanbHO 
pacno/ioxceHHWM o6paTHbiM xnanaHOM 19 c 
ewcTyiraioiuwM M3 icopnyca ujtokom. B ucxoa- 
hom nono*eHwvi KnanaH 19 aaxpur w pa3Ae/t»* 
er tcaMfcpw, o 6pa30BaHHbie 

AwcJ)<t>epeHUM^bhWM nopUJMeM 12 co CTeHKa- 
mm xopnyca. BHyTpeHH«» nonocTbycTpoactaa 
sano/mena- pa6oMeft xmakoctuo m cxoMnftH- 
cupooana c BKeujHeft cxaaxviHHoa cpeAOw 
anacTviMHUM xoMneHcaTOpoM 20. AopHwpyio- 
uw* *onyc 14 w pacKarbiaaiomaji ronoBKa 16 
yC TaHOB4ieMU «a xonue nonoro imoxa 1 1 . npn 
3TOM.papKaTbiea»ma* ro/iOBxa KMMeMaTime- 
c«w cb*3BH3 c 3neiapoABMraTe/ieM 3 nepe3 
T e/iecKon M H6cKMM Ban 21 icopnyca. ycxaHOB- 
oeHHwft wa qnopax xaseMwa e nonoM urroKe 1 1 . 
nopujv.e 10.CB*3aHHbivi C hum Ba/i 22 m nnaHe- 
TapHWW peAYKTop 4. Ha Bany 22 ycTanoaneH 
3KCuenTpMK 23, cny*awviCi npweoAOM APyx 
n/iyHxepoa ruAPonacoca 5. 

npoAD/>bHO-ro4>pMpoB3HHWiH MeTa/i/mse- 
c kmA n/iactbipb 17 b TpawcnopTMOM no/ioxce- 
hk* pacno/io>xeH MexAy. *.e. yA epx<wBaeTC« 
AopHwpyiOiUMM xonycoM 14 h ynopOM 13. 

fliia aaxpan/ieHUH ycTportCTea b ko/iohhc 
oho cHa6xeHO ynopHbiMM UAuncaMW urn* hko- 
D«MM(He nOK333Hkj). 

ycTpovicTBO pa6oraeT cneMtowt* o&pa- 

30M, 

Ha MHtepBane npoBeAenvm peMOHTHo- 
M3o/muviOHMbix pa6oT no xa6en»o2 BKn»oMaeT- 
ca 3/ieKTpOABviraTenb 3. Koropw* Mepe3 

3KCUeHT P .4K 23 npHBOAKT B Ad^CTBUe O/iyH^- 

ow rviAPOHScoca 5 vi oAHoepeMeHHo bo Bpame- 
Hvie Mepe3 eanu 21 m 22 paCK8TWBa>0UWK) 
ronoBKy 16: nepBOHana/ibHO Kopnyc 1 npn6o- 

P3 33flKOpWB3eTC« B KO/10HH6 Tpy6. 3 33T6M 

p.i6oM^n )KM fl KOCTb no KaManyioT rviapoMaco- 



ca nocTynaeT r KaMepy h3a AH<t><pepcMUvia/n>- 
Hb iM nopujH€M 12 h paoonee Aaa«en^e sepea 
ynop 13 yAep^wBaeT npOAO/ibHO-rocppMpoaaM- 
Hbi^ Meta/mMMeckHft n/?acTwpb 17. npn 3T0M 
5 o6paTH*a tcnanan 19 aaKpuT. 

Hoc/ie AOCTM>»ceHMH Heo6xoA M ^o ro fl«B/»e- 
hmr noAnpyxHHeHHbiA aortOTMMK-nepeKniOMa- 
tenb 18 nepeMecTMTCB bhm3 ao ynopa. 
0TKpwBa« Aocryn pa6owe* >kmakoctvi no K3na- 
10 nyanoA nopiuenb 10 riiApoun/i.HMAPa 9. 

flopHMpyiOiuMft xoHyc 14. npoxoAn no 
nnacTbipio 17. tJ)OpMnpyeT «ro e mm/imhap m 
npM^MMaer k peMOHTnpyeMOi?i Tpy6e. a ero 
n/iaaa»oiuwe nnaiiJKM Kanw6pYKU f cosAaoan ra- 
15 paHTVipoBaHHUM naiftr. nepeMemaeMa» acneA 
3a AopMMpywmviM KonycoM 14 pacKaTbiBaio- 
m3R ronoaxa 16 coaAaei Aono/tHi4Te/ibHyx3 
nnacTvmecxyio Ae4>opMauwx> n/iacTwpa 17 no 

M3KpO- H MWKp0HepOBMOCT»M BHyip6hHGM 

20 ctcmkm o6caAM0vt KonoHHW vi ynpoHMneT no- 
aepxHOCTHwtPi cao& BKyipeHhewi noaepxnocTM 
nnacTwpn 17. Hp* AOCTMiKeHMM Bepxnero no- 
noxtennfl AopHwpywman ronoaica 16 cbowm 
topuom BQ3Ae*cTByeT Ha aiTOK xnanaHa t9. 
25 KOTOpu* OTxpuBaeT AOCTyn paConeft *ha*o- 
cth w3 K3Mepw h3a A"<t><t*peHi4na*bMbiM nop- 
ojweM 12 no icawa/iy is nonocTb BcacwBaMMft 

rwAPOHacoca. 

B stom nonoxceMMvi KOMTaxTnafl nnomaA*> 
30 n yAep)KMBaiomee ycwnwe niiacrwp« 17 «a 
crenKe o6caAHO« ko/iohmw aoct3TOmhw a«« 
ero yAep>KnaaHM« m A M<t>4>epeHUvia/ibHbJft nop- 
ujeMb 12 BMCCTe c AopnvipyiomviM kohycom 14 
m pacKaTbiaaK>iMeti ronoaxow 16 nepeMecTMTCw 
35 BBepx.o6ecneMviBap no/iHMii wx bwxo A w3 nna- 
CTbipP 17. 

Oocne 3aacpweHviq pa6oTU noyctaHOBKe 
nnacTbip« 17 3/ie*TponpHBOAOM 3 o6ecneMM- 
oaetcii ocBo6o*AeHue xopnyca npw6opa ot 
40 CTenxw o6caA«o^ xonortHW n 33T6M ycTpowCT- 
bo TpaHcnopTMpyeTCR Ha noaepxHOCTb. 



O o p m y a n3o6peTeHM» 

YCTpOl?lCTBO AAH pCMOMTa 06C3AHOW ko- 

45 aohhw, eicjiK>Ha»oiuee xopnyc. ycraHoeneHHwe 
9 H6M 3/iexTponpnaoA c peAVKTopoM. rutApo* 
Macoc m rwAPomiAMKAP c nonbiM nopiuneM VI 
ujtokom. MeTa/inuMecKH* nnacTwpb. ycTanOB - 
neHwyio noA hum Ha Bany xopnyca pacxaTUBa- 

50 K)iuyK) ronoaicy u paaMeiueHHWrt b hmxhw 

M3CTM XOpnyca C BO3M0*HOCTbK> B33HMOAevi- 

ctbui* c MerannHMecxHM n/iaCTbipeM ynop. o t- 
nwnaiouieecu tcm. mto. c uenbio nosbitue- 
hvi« H3 A e)KH0CT M ycT3H0BXM ^exa^viMetxoro 
55 n;iacTwp». oho CHa6xceHO *ecT*o caflsaHHbiM 
c ynopoM npuBOAQM ero oceeoro nepeMeme- 
w pacnonoxeHHbiM H3A pacK3TWBa»ouiert 

roAOBKOVi AopnvipyiomtiM KOHyCOM. yCT3H08- 
neHHWM na wToxe ruApouunviHApa c bo3mo>k- 

HOCTbK) B33HM0AeviCTBna C MeT3 A/1VlM€CKHM 
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n/iacTbipeV ua/i icopnyca KMHeMaTmecKM Can- 
aan c 3ne<TponpMBOAOM. npwBOA oceeoro ne- 
peMemcHMH ynopa euno/JHCH e ewAe 
AM^epeHUwa/ikMoro nopwH». ycT3H08JieH- 
Horo a Kopnyce m b6pa3yiomero c ero CTeHO- 5 
mm Aae KaMepw, rvtApaBiiMMeciCM ca*3aHHbie 
Me^Ay Co6oh teaHauoM c pacno/io*eHHWM a 



h6m o6parHWM KnananoM co ujtokom* npw 
3tom oah3 *3 KaMep rMApaennMecKM CB«3ana 
c noAOCTbio MarMeraMHR. APyra* -c nonocTbio 
ecacwB3HM« rMAPoHacoca, a AOpHwpyioiUMM 
Konyc ycfaMOB/ieH c B09MOJ«HOCTbio b33umo- 
AePiCTBUp a BepxHeM nanotteHUM co ujtokom 
06paiHoro K/ianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft ot 
the body below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repam The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pm of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working Juid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, i» turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 1 2, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the rel.ab.hty of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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